The data on the charge-exchange reaction K + Xe → K 0 pXe ′ , obtained with the bubble chamber DIANA, are reanalyzed using increased statistics and updated 
The baryons built of four quarks and an antiquark as the lowest Fock component, referred to as pentaquarks, are not forbidden by theory and have been discussed for many years [1] . Some properties of light pentaquark baryons forming the lowest SU (3) multiplet, the antidecuplet, have been predicted by Diakonov, Petrov, and Polyakov in the framework of the chiral quark-soliton model [2] . In particular, they predicted m ≃ 1530 MeV and Γ < 15 MeV for the mass and width of the explicitly exotic baryon with positive strangeness, the Θ + (uudds) that should decay to the nK + and pK 0 final states. More recent theoretical analyses suggest that the Θ + intrinsic width may be as small as ∼ 1 MeV or even less [3] . Narrow peaks near 1540 MeV in the nK + and pK 0 mass spectra were initially detected in low-energy photoproduction [4] and in the chargeexchange reaction K + n → pK 0 [5] . Subsequently, both experiments were able to confirm their initial observations [6, 7] . Moreover, increasing the statistics of the charge-exchange reaction allowed DIANA to directly estimate the Θ + intrinsic width: Γ = 0.36±0.11 MeV [7] . Other searches for the Θ + baryon in different reactions and experimental conditions yielded both positive and negative results, see the review papers [8] and [9] and references therein. The bulk of null results can be probably explained by the extreme smallness of the Θ + width that implies the smallness of production cross-sections [10] .
The charge-exchange reaction K + n → K 0 p on a bound neutron, that is investigated by DIANA and BELLE [11] , is particularly interesting because it allows to probe the Θ + intrinsic width in a model-independent manner. The existing data on low-energy K + D scattering have been found to leave room for a pK 0 resonance with mass near 1540
MeV, provided that its width is less than 1 MeV [12, 13, 14, 15, 16] . An important advantage of the reaction K + n → K 0 p is that the strangeness of the final-state pK 0 S system is a priori known to be positive. In this paper, the DIANA data on the chargeexchange reaction K + Xe → K 0 pXe ′ are reanalyzed using increased statistics and updated selections.
The detector and the experimental procedure have been detailed in [7] and references therein. Briefly, the non-magnetic bubble chamber DIANA was filled with liquid Xenon and exposed to a separated K + beam with p = 850 MeV from the 10-GeV proton synchrotron at ITEP, Moscow. A K + traveling through the chamber volume is continuously decelerated by ionization, and its momentum at collision point is a tabulated function of its path in liquid Xenon. Thereby, we are able to scan K + Xe collisions over an extended interval of K + momentum between zero and some 700 MeV. On the other hand, soft charged secondaries are efficiently identified by bubble sensity and momentum-analyzed by range in Xenon. (Note that this simple and elegant scheme will be imitated in future high-statistics studies of the charge-exchange reaction, see [17] .) The estimate of K + momentum based on measured position of the interaction vertex has been verified by detecting and reconstructing the K
Scanning of the film yielded nearly 55 000 events with visible These measurements are still in progress. The quality of the data is best reflected by experimental resolution on effective mass of the pK 0 system, estimated as σ m ≃ 3.5 MeV by error propagation for observed events. is the lab momentum of the incident K + for all measured events with K 0 S and proton momenta above 160 and 170 MeV, respectively (instrumental thresholds). Note that the statistics of the charge-exchange reaction has been increased by some 11% as compared to [7] , and that newly measured events are mostly in the high-momentum region. The non-resonant charge-exchange reaction K + n → K 0 p in nuclear environment is simulated using a simple Monte-Carlo procedure. The total cross-section as a function of collision energy is parametrized using the existing data [18] , and the angular distribution in the pK 0 S rest frame is assumed to be isotropic. The total energy of a bound neutron is parametrized as E n = m n − ǫ where m n is the mass of a free neutron and ǫ ≃ 22 MeV is the mean binding energy for nucleons in the Xenon nucleus. For the same nucleus, we use a realistic form of the Fermi-momentum distribution with maximum near 160 MeV/c.
Pauli blocking for secondary protons is approximated by the cut p p > 170 MeV on proton momentum.
The flux of incident K
+ mesons as a function of K + momentum at collision point is inferred from the observed distribution of K + range in Xenon before interaction or decay, see [5] . The experimental uncertainties and measurements errors are included in the simulation. Rescattering in the nucleus is not accounted for. and proton as in [7] , or p L (pK In ref. [7] where the selections Θ K < 100 0 and Θ p < 100 0 were used, we argued that the bulk of the Θ + signal should arise from incident K + mesons with momenta in a restricted interval. Plotted in Fig. 8 is the pK 0 S effective mass under the selections as in Fig. 6b plus the additional selection 445 < p(K + ) < 525 MeV as in [7] . This is separately done for the complete sample of the charge-exchange reaction and for the part of the sample analyzed in [7] . The signal in Fig. 8b is virtually the same as that reported in [7] . Combining the selections |A m | < 0.015 and 445 < p(K + ) < 525 MeV is of course a redundant procedure used only for comparing with our previous results. That the selection |A m | < 0.015 is not tuned to any particular value of the pK 0 S effective mass is its obvious advantage.
Intrinsic width of a resonance formed in an s-channel reaction like
can be estimated by comparing the signal magnitude with the level of non-resonant background under the peak, see e.g. [13] . However, this method cannot be directly applied to K + collisions with heavy nuclei because of secondary interactions of the K 0 and proton in nuclear medium. That is, the non-resonant background under the peak is an unknown mixture of unrescattered and rescattered events, whereas a true signal should consist of unrescattered events only. As soon as the Θ + decay width is ∼ 1 MeV or less, the peak will not be depleted by the K 0 S and proton rescatterings because the bulk of produced Θ + baryons will decay upon leaving the nucleus. The corresponding "rescattering-free" back- Figure 8 : The pK 0 S effective mass under the selections as in Fig. 6b (|A m | < 0.015, Θ K < 100 0 , and Θ p < 100 0 ) plus the additional selection 445 < p(K + ) < 525 MeV. The data for the complete sample of the charge-exchange reaction and for the part of the sample analyzed in [7] are shown in (a) and (b), respectively. ground can only be estimated by simulating the effective mass of the originally produced 20] . The value of Γ derived in this analysis is consistent with our earlier estimate [7] and with the upper limit set by BELLE [11] .
To conclude, we have reanalyzed the DIANA data on the charge-exchange reaction MeV.
